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(54) Ty-^TO*^8i^trffiil*#'J^HSK^S?8llSfli 



(57) [£»] 

iH^uv-ss^maigmii!® do) ». *v-hc 
s«snfc*©*K«&ffi#&aD&#«£ (is) 

ttDRK. ^©SSffltt, MtfMym (5 4) tbr* 

«©«i&iistbT«^&n*ffi»Si^aii (s t o i 

c h 1 ome t r y) £fflV>T<D> *3i/R3ti8H6f«& 

(i) <oi¥m^m\z-r^. co«ift#£i£. nmct 




(2) #Sl¥8-5 0 7 40 5 

1. $t<r> i><r> ffi : 

(A) tRIMAp'MI; 
(b) m^xp^m ; 

tt^ry - mot^ ^ie^^^^*^^>^^^aiP'B^^«i-^ 
; 

(2) ItlBAPm^J-^^Mie* v- F©»I»^i:ioTi(?)M 
^J^t^T-* &££?)AP£^1-& * V- K (TifrfET-* >te"fitlE 

(3) Binary - K&tmfE* v- KoraKgemsfrfc-f *>3EjftKT* 
(d) mzmnmwffifrhfrzm^xmmz tiitigmMR.v&mz tifzfcm 

3. mifiAP^M^a^^M^^Tk^^fx^^^^. liTfEBfc 
2 tt£ff3t?)»£H 1 ^Kflto 



(3) ^8-507405 

6. trie* v- K* s M^a*tiEBC3t^-y^^;v^Sr^L, WIfi^*-v^;w>r 

8 . m ^ mis m p HMtsw asa* s> * * & v> x tea s *t awbsd ass. s ft- £ 

(A) *|^fAPM'I ; 

(B) if MXPM-I ; 

(C) ap^tK«E ; 

(D) ^<7)1s<D*^&1}m®.*±LX5k\ 

p*^«^**#^Tinas*Lfc«^**^jftr*#afc**trii?<i:< t *> 

(E) ^<0 4)^)*^tf*SW«ffe^flf**te : 

( 1 ) < t <b 1 o^Jft«»«r*trm*Cfls^6«i»cffi14ftlZB-e*oT 

« 

•-ffcW«**V- Kc7))^^mtt^^nm^AP^^-rSTy- K (^ciDT-^ 
(c) Htiery- KRtffcV- KOMK^tt 4V * o T 



r 



(4) H«?8- 5 07 40 5 

(d) mTiery- Kfc«rSB#V- Kfc^w^**«r*»r***ilEtt ; 
(2) XP^****^k^fl9K-«tt4IZB^3loTitLi:|ft»J|*?* 

(F) ttWffiP^*3ffi:d*&*t*|fcv*Tl&*3 *Lfc#*P;dc**fls >9 tz-ttztxo 

(G) fflP*M4«E*G>**|lfr£, »»S*L3fc*l**tXa f ****LJt** ! S:4*-*- 

9^i£#o 



(5) 4$#l¥8-5 07 40 5 

1 6. muxommm^m^^R^^t^m^^h^mi^m^^ . m 

fio 

1 9. mixumm^m^m^*^^mi*> v- K*«3£ntBpm<k5W 

^aESr^Bfei-sfc*^*^^*-^^ «r?aje s i«»* , «riBMf*$^fc*3e*«r 

2 i . ^fco^tfl&miSMSif : 

(A) ****APJfiSfl-«; 

(B) Si^tADMi : 

( i ) mmm&Wc&m t > c <vmmm*.&&m* h x p«»*^*. £ 

5 

(D) ^co4)<75^^tf'^mfeofI*Ste : 

( i ) /i?* < 1 4> i oo«»m»**trm*'fk4fc«i»i«tt*M-c*or 



(6) #^8-5 07 40 5 

(c) HtflET J — FR&ijV- K^W HMt 4 ^ i o T 

*i»isinia$nA:«<k#j3iE^t)Hiisi-r4'b^ ; Man- 
(e) b fe**!*^ »as*Lfc«Rftacr^*$tLfc***4«r 

t*s«ttinsfcfc#*&w a* flirifiA n*&***^ * * mm. l Tints s n. *«m$fE * * 

2 3. llfBW^M^^iR^^lirRXPM^*^**^^*^^* 1 . tfr 
XWffiK^*JiPffi2K«*&»^^«r^AP«^jaE^7lcS:*ftS LTJDSS 

fc $Ht3« £ £j£-r ft * o HtiBM^ (75 n k stfE-t & tr mmofg H 

2 1 oBMSto 

2 4. HtIlSAP^^ s *@^H^^7K^**^^^^'9 > «rflEK«l**tfc» 

25. mtixamMm^7Km^^Rzf^tAm(o^^h<Dm\i.mr^y), m 



(7) #5t¥8- 5 0 7 4 0 5 

2 6. mriBAnmkSiJ^^a^n^^^^T^ miem^^ Affile * 

V- KT^lMi:^t^f ? ti2>m*<Dffi.m 2 1 co^fio 

2 7. mria* V- WMK&ltfi^C^- vVn*;v:T£;£U liTfE^*- ->Vn'jv 

§iffiL£7FM%£iitIfE# V- K^(b^ffi1-^,^^<7)f&H 2 6 0l§:^o 

o 

2 9. ^oto^^-tf^m^-d : 

(A) *lr^*AP^M ; 

(B) KIMAPifrl; 

(C) Ap^tMSl ; 

(E) ^<Di><DZ^ts-BMmm<vm&S.te : 

(a) AP'M#5{L^^^f-*^^^^1-&^i6^. AQffrMT/- 

(b) Apm^j-ait^^T-^v^Mi-s^s^xT). Anmit$m*% 

(c) Hfrisry- KS-O^v- K(7)Wiw^i-^^ t>3cMtioT 

(d) HtTlET/- Kfc MfEtfV- Kt(7)M-cm5lE^^ii1-^m^i^ ; 
(2) AP^iPTK^^m^k^ftJ^^^ES^SI 1 ? -rtLfcffyfMS^T 

, miE^t4E®rtT^^L7t^^^lRtmP^7K-5!L^^1-^AP^*-rs^ 



(8) #3l¥8-5 07 4 0 5 



(9) ^¥.8- 5 07 40 5 

T, * V- K *i 3 ili 7 KO til < is 

o©«fl|oNHrE1t^*i-T44, ( TMEAJ ) £JB^S 0 -^>M 

KT»J* S tt fc T - * > li HtlS * * V i: KB L T EJ& * ff£ J&l" & « 

J&fcS frST-*:/ fi)g|£$H2Jo T^fcTft^W *ViKJ£U RjS^jft^fc LT 



(10) #St¥8-5 07 40 5 

sovy )V*xi xjvy *>4 * v3c&J^ flfl/Ufi&MN a f i o n<7)UtD 
u P o n t tt^t>f&7E£ftTV>& *>OI^ * > »5£ £ - 1" £ £> K > Ttc^D ^ 

\fc#y£yy (water pumping) J tV^iffl, IICOTV- K 
V- K1B!l^<7)iEi^c7)7Xco»Stti-=gr ! t fcP>i" 0 flkoT, *#>tr>^msn* 

, 7;-F'fl^jlHTL^, <£<7)J: $ Jfcfiftfcti. 

iftIl^t^A 1 «?)o £<7>9Ufclifc & fc't -7 7*4 ( f l o o d i n 

g) J fcH*tf*LTv»& 0 »2i:, * V- KT?)tM^IS V- K*» 



(11) #H¥8 - 5 0 7 4 0 5 

, Wlx.(f V f f 7 7 D !/ > (TPTFEJ ;Sn D ai&7 7a>) * 

fi £ ©Ml" Z> £ <€■ ti-£> % $> & o 

81 £ ttT TV— Kfch pyE4 3 ^A > — ^> TMiR/W 

tfS^frffiKNO. 0 7/6 4 1, 6 0 1 ii (199 1^1^150) fctt, X 
US 1 3 2 0 4 . 1 0^S|n D n^Ti:D o wtt^ ^>|g^ $ tLTV>SDr LV>^ 
-f 7"^ffl^JV7n^-n^jV7*>'f Bl£il LT^il'f * > 

(om&K&xf-D ^ tK *° v M y Cf^M ^^lif^^^v^H^^-tffl*? 
Jifco ftot, D o wOUifcfflltf;^ Na f i o nl^IcoJ:? C^l^*t-f 

DS^"COTlCO|^*$r*HTy - Kffi-C4i:$*4o as^tttMBfc^ Lfc «fc 9 
fc, 77 - Kfl-e^^WBSf*^ N a f i o nS!JR-e<>?Tfc*l&o 

trnjnaL"CMEArton«3*ftip**ii*i-*. a*. MtK^j*^ii> & 

ar* ^7(cXmm^)tfi!l ML, JK>f * £ i R*HI :H:iot 



(12) !&a¥8-5 07 40 5 

BMR&WHtMtfXfc&ft-f'&o Naf i onli, Z<D «fc 9 &ffla£K*3 v^Tit^ 
fiJR£Jfc;fci-*-e** % flfcoT, iiii*««6*«!fefl-m«i<^»*l:faOTS14SRfl-K 
^1-*4^7lt*io®*SiawaJSf*Pasi"*o^fflv»4<7)'b^r^!i-Cib*o ^tt 

o 

4 ») (dead-ended) J *£SBfc.3-£*© »**#*flS«*tt# V 



(13) 4#«i¥8-5 07 40 5 

^ot, frsis* y)ftmimmftffin*>-f<v£^&*% <-to mn<o 

1-2,Cl<b^T-|:^o mm [<t&*Mi (stoichiometry)J^^ 

^ t& -r & m + k & v> t . $Hk#j % * m -r * k le-s 4 »± * r » t-^c § * $ 



(14) ^¥8-5 07 40 5 

& o 

^> i ^> o 

ASM*, WiLtf**^*^*ffiv»Tf^l!iLd* ^^Iftt^itt^S 0 

(A) ; 

(B) SI^AP^I ; 



(15) #R¥8-5 0 7 40 5 

(2) xumt%m**v- Y<r>mMt&te&fr\-&vxz<omk%mfrh 

(3) Hfriary- KXtf* v- kokksebs *ifc-r * >3aftjR-c;$>oT 

(4) 7;- Kt * v- k on -em* **a ; afctfu 

(D) th □ Jftfl-* j&^TfcSrB^^TRfcisilS fife m&MR Vfrm 

0 i Lv»K*HJ3V>T\ AP«lt»J3fc<soffc^*3&ttft 2 . 0 «t »9 fc^£v> 0 A 
P$^» s * ft & U ft *fc * &m # * * & tf RBHtU * T f± , 0*9 $ ft*: ***** \t 
^ ff* L< teAP^*^#«t£ft&<> Si^I<ov><M^^ 

AP^^ s 7K^**^Xt^^b7K^^^^^oiiJ^!^-e*&ig^-e*& t 
ifi, Bfr«3ftfc»S*t*fi# 4 L < iiz<D%SLffifrhifxfc% £ U rtuUoT 



(16) i|#St¥8- 5 0740 5 

u iKniotfi? *itz^m,m**v- Ffrhm&-fz>i>w$>&o ap& 

(A) m*ADJ!Sft«; 

(B) SH^IADifrl ; 

(C) AP*&£P3MfE ; 

(D) ^<r)%<D*^htWM&tLX & : 

(E) ^txo*^tr*»«ateoSi*fite : 

(1) 4?fc< fcfc 1 cx^^mrfe^-^tflS^b^^^^^EliT^oT 



(17) 



4$Si¥8- 5 07 40 5 



(c) lUiary- KXtfav- Fc^wic^fci-a-f i>«iit*ot 
(a) itriary - Ft mifi* v- f t<7)mx"n,ffi*m&-f&nn.M& ; 

(G) ffiP^»f>7)c£l?£^ BfclSS ^rcBTO^^^ttTtTKyiL^^^-t- 
"it! IS A P ^*PtR^ limiftM&fr h 3 1 § Hi £ ti & o 

t ft i, tK (± m p te#m & h <o <r> -mm * a „ 

MfcESSftrt:, RJt.#(7)tio^7R#^?I^^APRj£#^^7jc^#riiLT. Jpil 



(18) *#S¥8-5 07 40 5 

(A) *^#APjKtt«; 

(B) »*£#XPJSM4*; 

(C) *<O i b<3£^tfjD&*&#&TS : 

(2) »ffc^iDa*#*&ffi[fc. co«miwa*ttj|&iB*^XP«fl:5W* 

(D) ^ot^**tr«fefl-m«iO»*Sfe : 

(1) 'P%< t <b 1 o<o«lfl-mft*'S'trm*C'fk#fl9^«l!t4EHT*oT 

5 

(b) jjn«s$*Lfc9^k#j3e^t>7-* v=S:4sfc-r4fcie>^, ipa?*L^ 

(c) BtriS7y- KXtf* v- FoRi:^t^>^*^M^ot 
(a) stri£7y- KfcfltiB*y- f t ^MT?maE**ai-*«»-ata& ; 



(19) #«¥8-5 07 40 5 

(a) Am^xomnm.; 

(b) mm^xnmnm.; 

(C) ap^sp^ ; 

(e) ^oto^^-tf^mnfecoii^ata : 

( 1 ) < t 4> i o^^m^^^tfm^b^^iw^^Esr^oT 

(b) APm-fk^J^^^T-^>^^gfe-t-^»^a6^. AP$Hk«£# 
y- K(^|!l!^f4^f|555-^SI^AP^^1-STy - K (i^)7-* > (ittia* 

(c) TWIST/- KXU** V- WHl^lEt^^^^xM^ot 

(d) Hiriary- KtifiriE^v- k t^w^m-3SE£^®T&^0m ; 

(2) Aa^7kfa*m^tmmKm£%&.mKm*) ztit&mmmtx 

(F) msffiP^;dt^^£|&v>T?^s titztZMTk-MZft 

&tztb<D&frm%*; &mz 

( H ) m IStR ^ ^ <r> &m $ ft Cf sir IE* 3c&t? ^ f> o # ^ $ fitz 



(20) #H¥8-5 0740 5 

ife«JE«>7ny (fe*<7)«feJft*«fa^*»ti* V- KHJ*«E (o u t p u 

t s t r earn) £tJ3&»SEft (f 1 o w) ©#ikO*ife*ff fc*t1-*IB»* 

7; - FT<?57K^*^ 20^0 ^asflf -Chilli- **fefl-«*Ko^T<7)^C«) 

03(4, ry - K-e^ifc**-^, LT^JfittK^^TfcSi^ * 

o 

HI 7 (4. HI3~6 KWlfi^StlfciftjK'^-fMJIIlOtftSbO^ 
- KtfJA^E (output stream) =£* t *3 2>5£tL ( f 1 o w) <DWit<D 



(21) #ft¥8-5 07 40 5 

We tom\*fc&%to\~&#%WM&&fc%ELl&i£ffiiRl\<*. -5e<7) 2 5 0 am 
p s (%&ftfe&M3ff <v^y 4 - >) i o o 07 y<r) -eiS? *t&<> * 

-£<3illE*#£*l#Lfc 8 Or. 3 0 / 3 0 ps i g (0. 21 

/O. 2 1MPar-v) Oi'/Ha (APJE£) , H 2 <b^Sfil=& 2 . 0, 
E;bffiT=3. 2psi (22kPa) (t&IBT y - F^AP aiPOMT-) 0 
Z<D$k%i<Df£2<D&fr-Ci± O&B&tfC^ffl) > H«<fc^*»**J6. 7 U SI 30 
U 7y-KOAPtaiPOlfl-C(OE*fiT*%2 8. 8psi (0. 19 9M 

H 2 EMT=2 8, 8psi (0. 19 9MPa) ) OttfflCiot, ABT 

^T, D o wO^ffllR*** V- Kfc LT^ttl-^^^Ltt^^tetkm^^^ 6 % 

jjc^fcmff^^RJ&#3lt£fflv>T> -^(0 2 5 0 amp s cmsiikftBiaw 
- 1 0 0 07>^7) TaMSStlfco i^8ti:iv j T, ^<7>- 

SEOSBEfcttfcfflMSLfc : HHfe?aj^= 8 0*C> 3 0/3 0 ps i g (0. 21/ 
0. 2 IMP a **--✓) S^/Hj (APJE#) o ^o^EC^T, H 2 lb^ 
*Sfeti. *&6. 7K*t«F3*U HtEEtli&rF&T S- K^AP&tfffiPOW-C 2 
8. 8psi (0. 19 9MPa) f^ofc, /oyfEli, CJi^^ftTi: 



(22) #^¥8-5 07 40 5 

3tO t mPOM<^HiJE*fiT*tt4. 5psi ( 3 1 k P a ) KMtf Lfcffitt, 
$ <&&i<h£:/n>y fFli/TLtv^ 0 fikoT. ^ h F K J: oT#m#tf 

B 3 - 6 fctt, 77 - K^<0*Mt***tr^ftmft^l&«Rfl^*«t*Lia*«* 

stir, ^RttKtttt&^x'ftttii 1 2&tmsift«^&miftt#sji§i5 4 * 

fflv»* 0 RATI 0li> 3otoig^t/-/7f ASr-g-tr : (1) Mt/v'^T 
A. (2) •-fkjW^^V^xA, (3) ftSJIt^^fAfii, 

tEJSjW^A'^i 3 SraioT^rtv^TKSiaE 1 4£flU&-r& 0 «r Lv*aMRaK 1 4 
li> ltt^*Xk$*L|?<HII**Lfc*3iaE3 0fcjB<&-3*U A 1 6*»J* 

U £*w±j&tt*ft<D»*£fe4 o^MiW^o 

13 3 K^i-<fc -5 K N «£*mi&<a»*£fc 4 0(i?SttE®4 4X^08112® 4 2 
Sr-fttfo ^14E®4 4(±, $J£ L < l±m%l<vmMW&&&~C & ( TMEAJ ) . 

tFMomttKliS^ J:.oTRSS^ja«Jt LT7K*^J«i-4i J: »9 . m££3fc 



(23) #*t¥8-5 0 7 40 5 

O^«B*§i^f±*ai|#tt 1 ttl0N o. 0 7/ 641, 601 ( 1 9 9 1 ^1^15 
B 

IN o . 07/641, 601 ( 1 9 9 1 ^1^15 B tb£) -u^lfflt 

Mix I® 4 2 it, £P £ L < it, APBMS^AP^k^J^O^tL^tt^TK^ 

iT&TkoS 1 $ \.^Uit, ^f4Ei®4 4 ^rSi^^iPTRt?*) *9 . ^Eil4 4 
Lv>^iP7tc^M(i, mnM,m<Dffifr^to4 OZiHtzftamnffil 8T^S 0 
^mrfe^^l^*ia 4 o K\& Xnmn-M l 6 it, tiQilEiS 4 2 HTM£ *i 

, :?fcV>-?*&1&lZ®4 4 AK&htt^ £ i-C7K^»i*filtt* 

*fifc4 0 "SriiJfcfflPJSSfl-aEl 8l±, APtfii^jM^^;!M- JP/tT. *v - K 

Si:H3C*tJ:7K, HiDifri 1 8 f±, *5M9M& 7 0 £<7>53-« 

tK^-^2 4 li, IttW * >7 -f 2 6&0S£il:£># 2 8 £iiLTi££ti> JBH 
1**^11 4i:^ILT, *&fl-*?lfeO»**fc4 omSADiMl 6 

B3<fQKfll OClftSlt^fAtt, tfMil5 4^t)tll|lL, £<7) 
Sfe4 0 fcASAPK<fcjM3E5 6 it, in 



(24) #il¥8-50740 5 

o 1! 3<7>t£itKi3V>-C, APSHI:#Jw!l5 6 it, ^ffltt^Tl: f££ *) . ^ 

ioTM&Stl&o Sr/Kt?;«7 4fi. fWiStzfC^ 8 0 *> 5 §3 < it^JloT. S 
o HttltTK-^8 2t±. 4 ^ilLTM?tL^S#i|«8 6 ^ii 

si^^^o api9 o*<7>7R{i, mnnm<vm<ki.te 4 o<7>«t4E®4 4^^^ 

So ME® 4 2 £i!i§L7t 7fc^l{itBPic^9 2 £Sda LTf&2£g|§|9 4 

mW&Ml 1 2£0 ? $3l^£5M£*£?f 1 5 4S:ffiv>4o iOSKE® 1 4 2X^1 
4 4 lU"£<^g&ft«f 1 4 6 ClMW^fl 1 O^^m^^f 

^E&l 4 0f±, d 3 C0'^m?lkOfI*S^ 4 0 ^f65i:^i:T*iSo HI 3 <D 



(25) #I¥8-5 07 40 5 

t IrI DTli »9 , [3 4 <D%Ltl 114, 116, 118, 120, 1 2 4X^13 0 
14, m3<Df$Lffil 0<D%Lfll 4, 16, 18, 20, 2 4 $.0*3 0 tfrtl^tltt 

j&u iBi^^t^^-rso mm-, m a ^mnmm^m^m^. i 4 o(±vtttE 

® 1 4 4&O f 2HriSIE:® 14 2^tl, «^^Pl^co^ft# 1 4 6 13 

113, 170, fcmw^mmm 122, ^t>7^^-i26 

5.raiki6^1 2 8 t±, i3+(?)^il OO^/l 3, 7 0, 2 

2, isH *ymy! 2 6^.o^it^^2 8 -tat^jtfcus uiw^ats 

m4<r>W:mi 1 iK 1 5 4^<btB 

iO-ftiP&iSl 5 4 14, E»l 5 B&tfJBEASM&lfl 5 7 ^SoUQS 
5 6tjg|t>*L4 0 XO»-fl2(W*l 5 1-2. OtV^Jti? 

1 4 0 KASAPBSHfcSJM 1 5 6 t±, JDilE® 1 4 2 -ejjHSi$*i. ^TitteE 
1144 + OME A fcj&G>*l> t i-etPil? *lfc^*C+*>W3|Ji:* 

□ftMfc*>M 1 5 8 f4, *»m?tfl<7>*t*Sfc 1 4 0 V- Kfc$K#fc LTStJi 

Uv»4. aiPB^k^jaE 1 5 8 £ii*«E*U±^A/"r 1 6 0 WflsftH ioTatJi 1 

5 9 *»tb-r 

* 0 iMi 5 9*<r>*i4, t«K#)ft^«!tfa**ifcttii-*n4feicor, tt^n 

B4<7>BMiltl 1 0 (D^^yzy^r- -Mi, 0 3 Oggflt 1 0 co^*p-9-^->^-r^ 
t*a«JtlRlC-C* «9 , @4 <7>Kflt 1 1 0 (D'Mfl 1 7 4 , 1 7 8 , 1 8 2 , 1 8 
6X1*1 9 Oti, 13^11 0O«E*t7 4 , 7 8 , 8 2 , 8 6S^9 0 fc, 

M'tittj&L, m&&m£*m-rz. mm-, E4*>6smi»i 1 oo/^n 7 6 

5.0*1 8 0, *IMH|jK>^1 84, Ift>f :* > 7 * - 1 8 8&0 f Hi!&2afc& 
1 9 4*4. @3«1 0«a';V/7 6&i>*8 0, *°>7°8 4, jffi>f;fr V7>f )V 



C26) #fl¥8-5 07 40 5 

[115(4, 7 7 - KK*fri§££^fr^^3§mi£^2 1 OcOi3<7)|:frf!lT^ 

4 0 tt2i 014, Lx^m*fcmw*&m2 1 2 5.o ? *r«3hm^^ 

&Sf#:*S?ll2 5 4 *ffi^So iDtSE® 2 4 2S.i^2 4 4 «GD^&:ftt^ 
2 4 6 ^«^^«^1-^^'ft2 1 0cO^«*^ff<^Sfe 2 4 0 It El 3^0= 4 
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CLAIMS 



[Claim(s)] 

1. Generation-of-Electrical-Energy Facility Containing the Following: (A) Hydrogen Content 
Inlet-Port Fuel Style; 

(B) Oxygen content inlet-port fuel style; 

(C) pile of the fuel cell containing at least one fuel cell containing the following: (1) — the anode 
which has an inlet port for sending said inlet-port fuel style to the catalytic activity part of said 
anode — it is — said fuel style to a cation — and thing; which generates an outlet fuel style 

(2) Cathode which has an inlet port for sending said inlet-port oxidizer style to the catalytic 
activity part of said cathode, and generating an anion from this oxidizer style (said anion reacts 
with said cation and generates water with said cathode); 

(3) What is the ion exchange membrane arranged between said anode and said cathode, 
promotes the migration of a cation to said cathode from said anode, and isolates said inlet-port 
fuel style from said inlet-port oxidizer style; in a list (4) Electric passage which makes it flow 
through a current between said anodes and said cathodes; 

(D) Water separator for making the fuel style dehumidified except for water, and the separated 
stream from said outlet fuel style; 

The substantial part of the water accumulated in said cathode here is absorbed in said outlet 
fuel style. 

2. Facility of claim 1 whose stoichiometry of said inlet-port oxidizer style is less than about 2.0. 

3. Facility of claim 1 with which recycling of said dehumidified fuel style is carried out in the style 
of [ said ] inlet-port fuel by said inlet-port fuel style consisting of pure hydrogen gas 
substantially. 

4. Facility of claim 1 with which said inlet-port fuel styles are hydrogen gas and by-product from 
conversion process of hydrocarbon, and gas drainage of said dehumidified fuel style is carried 
out from this facility. 

5. Facility of claim 1 by which said inlet-port oxidizer style is pure oxygen gas substantially, 
stoichiometry of said inlet-port oxidizer style is about 1.0, and said oxygen gas is substantially 
consumed completely with said cathode. 

6. It has the purge valve which said cathode further usually closed, and open said purge valve 
periodically, it vents said inlet-port oxidizer style from said facility, and the claim 5 which 
discharges the impurity accumulated by this from said cathode furnishes it. 

7. Facility of claim 1 with which said cathode generates [ said inlet-port oxidizer style ] outlet 
oxidizer style further including oxygen content air, and gas drainage of said oxidizer style is 
carried out from said equipment. 

8. Facility of claim 7 containing water separator for generating oxidizer style furthermore 
dehumidified except for water from said outlet oxidizer style, and removed stream. 

9. Generation-of-Electrical-Energy Facility Containing the Following: (A) Hydrogen Content 
Inlet-Port Fuel Style; 

(B) Oxygen content inlet-port fuel style; 

(C) Inlet-port circulating water flow; 

(D) Humidification assembly article containing the following: At least one fuel humidification 



partition including (1) fuel humidification water source of supply and a means to generate the fuel 
style which gave water to the inlet-port fuel style, and was humidified from this fuel 
humidification water source of supply to it; 

(2) At least one oxidizer humidification partition including an oxidizer humidification water source 
of supply and a means to generate the oxidizer style which gave water to the inlet-port oxidizer 
style, and was humidified from this fuel humidification water source of supply to it; 

(E) pile of the fuel cell containing the following: (1) — at least one fuel cell is included — it is an 
activity partition electrochemically and said fuel cell contains the following : Anode; which has 
the inlet port which sends the fuel style by which it was humidified for generating a cation from 
the fuel style by which (a) humidification was carried out to a part [ ******** / an anode ], and 
an outlet fuel style 

(b) Anode which has the inlet port which sends the oxidizer style by which it was humidified for 
generating an anion from the humidified oxidizer style to a part [ ******** / a cathode ] (this 
anion reacts with said cation and forms water with this cathode); 

(c) What is the ion exchange membrane which intervenes between said anode and a cathode, 
promotes the shift to the cathode of the cation from an anode, and isolates said humidified fuel 
style from said humidified oxidizer style; in a list (d) Electric passage which flows through a 
current between said anodes and said cathodes; 

(2) At least one cooling agent path which has the inlet port which sends an inlet-port circulating 
water flow to an activity partition electrochemically, is made to carry out heat contact with this, 
absorbs the heat generated in said activity partition, and generates an outlet circulating water 
flow; 

(F) Heat exchanger for making the circulating water flow cooled except for heat from said outlet 
circulating water flow; 

(G) The water separator for generating the fuel dehumidified except for water from the outlet 
fuel style, and the separated stream; in a list (H) Reservoir for receiving the circulating water 
flow cooled from the stream separated from said water separator, and said heat exchanger; 
Said inlet-port circulating water flow is pulled out from said reservoir here. 

10. The facility of a claim 9 with which said outlet circulating water flow is supplied to at least 
one of said fuel humidification source of supply and said oxidizer humidification water sources of 
supply. 

11. The facility of a claim 10 with which said circulating water flow is supplied to both said fuel 
humidification source of supply and said oxidizer humidification water source of supply. 

12. The facility of a claim 9 with which the water which said water separator and said reservoir 
are one, and is contained in said reservoir promotes condensation of the water from said outlet 
fuel style. 

13. A facility of the claim 9 containing the water transport film which intervenes among said both 
** for generating the fuel style by which a means to give water conveyed water to said inlet- 
port fuel style, and was humidified to said inlet-port fuel style from ** for receiving ** for 
receiving said fuel humidification water source of supply, and said inlet-port fuel style, and said 
fuel humidification water source of supply from said fuel humidification water source of supply. 

14. A facility of the claim 9 containing the water transport film which intervenes among said both 
** for generating the oxidizer style by which a means to give water conveyed water to said 
inlet-port oxidizer style, and was humidified to said inlet-port oxidizer style from ** for receiving 
** for receiving said oxidizer humidification water source of supply, and said inlet-port oxidizer 
style, and said oxidizer humidification water source of supply from said oxidizer humidification 
water source of supply. 

15. The facility of a claim 9 with which recycling of said dehumidified fuel style is carried out in 
the style of [ said ] an inlet-port fuel by said inlet-port fuel style consisting of pure hydrogen gas 
substantially. 

16. The facility of a claim 9 with which said inlet-port fuel styles are hydrogen gas and a by- 
product from conversion of a hydrocarbon, and gas drainage of said dehumidified fuel style is 
carried out from said facility. 

17. Equipment of the claim 9 by which said inlet-port oxidizer style is pure oxygen substantially, 



and said oxygen gas is substantially consumed completely with said cathode. 

18. It has the purge valve which said cathode further usually closed, and open said purge valve 
periodically, it vents said inlet-port oxidizer style from said facility, and the claim 17 which 
discharges the impurity accumulated by this from said cathode furnishes it. 

19. The facility of a claim 9 with which said cathode generates [ said inlet-port oxidizer style ] an 
outlet oxidizer style further including oxygen content air, and gas drainage of said oxidizer style 

is carried out from said equipment. 

20. The facility of a claim 9 with which said reservoir furthermore receives said removed stream 
from said water separator including the water separator for generating the oxidizer style 
dehumidified except for water from said outlet oxidizer style, and the removed stream. 

21. Generation-of-Electrical-Energy Facility Containing the Following: (A) Hydrogen Content 
Inlet-Port Fuel Style; 

(B) Oxygen content inlet-port fuel style; 

(C) Humidification assembly article containing the following: At least one fuel humidification 
partition including (1) fuel humidification water source of supply and a means to generate the fuel 
style which gave water to the inlet-port fuel style, and was humidified from this fuel 
humidification water source of supply to it; 

(2) At least one oxidizer humidification partition including an oxidizer humidification water source 
of supply and a means to generate the oxidizer style which gave water to the inlet-port oxidizer 
style, and was humidified from this fuel humidification water source of supply to it; 

(D) pile of the fuel cell containing the following: (1) — at least one fuel cell is included — it is an 
activity partition electrochemically and said fuel cell contains the following : Anode; which has 
the inlet port which sends the fuel style by which it was humidified for generating a cation from 
the fuel style by which (a) humidification was carried out to a part [ ******** / an anode 1 and 
an outlet fuel style 

(b) Anode which has the inlet port which sends the oxidizer style by which it was humidified for 
generating an anion from the humidified oxidizer style to a part [ ******** / a cathode ] (this 
anion reacts with said cation and forms water with this cathode); 

(c) What is the ion exchange membrane which intervenes between said anode and a cathode, 
promotes the shift to the cathode of the cation from an anode, and isolates said humidified fuel 
style from said humidified oxidizer style; in a list (d) Electric passage which flows through a 
current between said anodes and said cathodes; 

(E) The water separator for generating the fuel dehumidified except for water from the outlet 
fuel style, and the separated stream; in a list (F) Reservoir for receiving the stream separated 
from said water separator; 

At least one of the fuel humidification water sources of supply and at least 1 of oxidizer 
humidification water sources of supply are taken out from said reservoir here. 

22. A facility of the claim 21 containing the water transport film which intervenes among said 
both ** for generating the fuel style by which a means to give water conveyed water to said 
inlet-port fuel style, and was humidified to said inlet-port fuel style from ** for receiving ** for 
receiving said fuel humidification water source of supply, and said inlet-port fuel style, and said 
fuel humidification water source of supply from said fuel humidification water source of supply. 

23. A facility of the claim 21 containing the water transport film which intervenes among said 
both ** for generating the oxidizer style by which a means to give water conveyed water to said 
inlet-port oxidizer style, and was humidified to said inlet-port oxidizer style from ** for receiving 
** for receiving said oxidizer humidification water source of supply, and said inlet-port oxidizer 
style, and said oxidizer humidification water source of supply from said oxidizer humidification 
water source of supply. 

24. The facility of a claim 21 with which recycling of said dehumidified fuel style is carried out in 
the style of [ said ] an inlet-port fuel by said inlet-port fuel style consisting of pure hydrogen gas 
substantially. 

25. The facility of a claim 21 with which said inlet-port fuel styles are hydrogen gas and a by- 
product from conversion of a hydrocarbon, and gas drainage of said dehumidified fuel style is 
carried out from said facility. 



26. Equipment of the claim 21 by which said inlet-port oxidizer style is pure oxygen substantially, 
and said oxygen gas is substantially consumed completely with said cathode. 

27. It has the purge valve which said cathode further usually closed, and open said purge valve 
periodically, it vents said inlet-port oxidizer style from said facility, and the claim 26 which 
discharges the impurity accumulated by this from said cathode furnishes it. 

28. The facility of a claim 21 with which said cathode generates [ said inlet-port oxidizer style ] 
an outlet oxidizer style further including oxygen content air, and gas drainage of said oxidizer 
style is carried out from said equipment. 

29. Generation-of-Electrical-Energy Facility Containing the Following: (A) Hydrogen Content 
Inlet-Port Fuel Style; 

(B) Oxygen content inlet-port fuel style; 

(C) Inlet-port circulating water flow; 

(E) pile of the fuel cell containing the following: (1) — at least one fuel cell is included — it is an 
activity partition electrochemically and said fuel cell contains the following : Anode; which has 
the inlet port which sends the inlet-port fuel style for generating a cation from (a) inlet-port fuel 
style to a part [ ******** / an anode ], and an outlet fuel style 

(b) Anode which has the inlet port which sends the inlet-port oxidizer style for generating an 
anion from an inlet-port oxidizer style to a part [ ******** / a cathode ] (this anion reacts with 
said cation and forms water with this cathode); 

(c) What is the ion exchange membrane which intervenes between said anode and a cathode, 
promotes the shift to the cathode of the cation from an anode, and isolates said inlet-port fuel 
style from said inlet-port oxidizer style; in a list (d) Electric passage which flows through a 
current between said anodes and said cathodes; 

(2) At least one coolant path which has the inlet port which sends an inlet-port circulating water 
flow to an activity partition electrochemically, is made to carry out heat contact with this, 
absorbs the heat generated in said activity partition, and generates an outlet circulating water 
flow; 

(F) Heat exchanger for making the circulating water flow cooled except for heat from said outlet 
circulating water flow; 

(G) The water separator for generating the fuel dehumidified except for water from the outlet 
fuel style, and the separated stream; in a list (H) Reservoir for receiving the circulating water 
flow cooled from the stream separated from said water separator, and said heat exchanger; 
Said inlet-port circulating water flow is pulled out from said reservoir here. 

30. The facility of a claim 29 with which the water which said water separator and said reservoir 
are one, and is contained in said reservoir promotes condensation of the water from said outlet 
fuel style. 

[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Field of individual polymer fuel cell facility invention including water separation with an anode 
This invention relates to an electrochemical fuel cell. In more detail, substantially, this invention 
is a pure individual polymer reach and using/or impure fuel, and oxidizer style fuel cell facility, 
and is related in the outlet fuel style of an anode at the thing except the water of the substantial 
part accumulated in a cathode. 

Background of invention An electrochemical fuel cell changes a fuel and an oxidizer into the 
electrical and electric equipment and a resultant In the electrochemical fuel cell are using 
hydrogen as a fuel and using oxygen as an oxidizer, a resultant is water. The membrane 
electrode collection object ("MEA") with which it generally comes to arrange an individual 
polymer electrolyte or ion exchange membrane between a porous conductive sheet material and 
two electrodes typically formed from carbon fiber paper is used for such a fuel cell. This MEA 
contains in each film / electrode interface the catalyst bed which carried out the form of the 
platinum of the shape of typically detailed powder, in order to trigger the electrochemical 
reaction of a wish. Said electrode is connected electrically and the path which makes the outside 
load between two electrodes flow through an electron is offered. 

In an anode, this fuel penetrates a porous electrode material, reacts by the catalyst bed, a cation 
is formed, and this cation shifts to a cathode through this film. In a cathode, an oxygen content 
gas supply object reacts by the catalyst bed, and forms an anion. The anion formed with the 
cathode reacts with said cation, and forms a resultant. 

In the electrochemical fuel cell are using hydrogen as a fuel and using oxygen content air (or 
substantially pure oxygen) as an oxidizer, the catalytic reaction in an anode generates a 
hydrogen cation (proton) from a fuel feed stock. Said ion exchange membrane promotes the 
migration of a hydrogen ion to a cathode from an anode. In addition to flowing through a 
hydrogen ion, this film isolates a hydrogen content fuel style from an oxygen content oxidizer 
style. In a cathode, oxygen reacts in a catalyst bed and forms an anion. The anion formed with a 
cathode reacts with the hydrogen ion which has crossed the film, and forms the water of a liquid 
as a resultant. 

In order to cause ion transport, hydration of perfluoro-sulfone ion exchange membrane, for 
example, the thing currently sold to the basis of a trade name Nafion from DuPont, is carried out, 
or it must be saturated with the water molecule. When a cation is conveyed through such 
perfluoro-sulfone film, generally it is admitted that the water molecule which is meeting to these 
cations is also conveyed. This phenomenon is sometimes called "a water pumping (water 
pumping)", and brings about the flow of the water of the net from a membranous anode side to a 
cathode side. Therefore, the film in which a water pumping phenomenon is shown will dry an 
anode side, if the water conveyed with a hydrogen ion (proton) is not supplied. Typically, such 
supply is offered by humidifying a hydrogen content fuel style, before introducing a fuel style into 
a cell. In order similarly to prevent the film drying by the cathode side, generally an oxygen 
content oxidizer style is humidified to introduce an oxidizer style into a fuel cell. So, the fuel cell 
using these cation exchange membrane needs to remove the water accumulated by both the 
water which crosses the film and is conveyed according to a water pumping phenomenon, and a 



hydrogen ion and the generation water formed with a cathode from the reaction of oxygen from a 
cathode (oxidizer) side. 

Are recording of the water in a cathode has a problem by several reasons. If the water of a liquid 
is near the catalyst bed, approach to the reagin of a catalyst will decrease, consequently the 
power of a fuel cell will decrease [ 1st ]. This phenomenon is sometimes called "flooding 
(flooding)/' Are recording of the liquid water in a cathode prevents it from water penetrating a 
cathode and going to a catalyst, and brings [ 2nd ] about loss of the power of a fuel cell too. If 
liquid water is superfluously accumulated with a cathode, a physical change will be produced on 
the neighboring film and local swelling and expansion of the film will be caused [ 3rd ]. Contrary 
to this, dehydration causes membranous desiccation and contraction and produces the 
mechanical stress which corresponds in the interface of an electrode catalyst. 
Generally the conventional water removal method takes away the water accumulated in the 
cathode to the oxidizer style which comes out of a cathode from a cathode catalyst bed. One of 
the conventional water removal methods is vomiting namely, sending out the accumulated water 
from a cathode using the capillary tube put into the cathode. Other one of the conventional 
water removal methods is using a network into a cathode and taking water away from a catalyst 
bed. The approach of further others of the conventional water removal method puts in the 
constituent aquosity matter ("PTFE"; trade name Teflon), for example, polytetrafluoroethylene, 
into a cathode sheet material, and is last thing [ exerting coercion like ] from a cathode about 
the accumulated water. These conventional water removal methods are disadvantageous at the 
following reason. : (1) They need to drive out water of the film / electrode catalyst bed to the 
porous structure of a cathode.; 

(2) Existence of the water of a liquid restricts the flow of the oxidizer passing through the 
clearance between porous gas diffusion electrodes.; 

(3) When liquid water exists all over an oxidizer circulation way, there is a possibility of 
restricting the flow of the oxidant gas in this passage. 

In the facility including water removal with an anode, water is pulled apart from a cathode side 
through the film, and it enters into an anode outlet style, and on the other hand, water is formed 
by the interface of the film / electrode catalyst, and oxidant gas diffuses it in an activity 
catalytic site freely. 

United States patent application No.07/641,601 are XUS on (January 15, 1991). It was indicated 
that the pel FUROORO sulfone ion exchange membrane for an experiment new type currently 
sold to the bottom of the trade name which becomes 13204.10 from Dow does not show so 
much the water pumping phenomenon connected with transportation of the hydrogen ion which 
lets the film pass. It seems that therefore, the film for an experiment of Dow does not have the 
transport capacity of a big hydrogen ion like the film of a Nafion mold. Reduction of the water 
pumping in this film for an experiment of Dow reduces are recording with the cathode of the 
conveyed water, and only produces removal of all the water usually produced with a cathode in 
an anode side. As shown in previous patent application, removal of the water by the side of an 
anode is also performed also for the Nafion type film. 

As discussed upwards, generally the hydrogen ion conductivity which lets ion exchange 
membrane pass needs existence of a water molecule. Before a fuel and oxidant gas so introduce 
them into a cell, they are humidified, and they maintain the water saturation of the film in MEA. 
Usually, a fuel and oxidant gas are humidified, when each gas is passed in one side of the water- 
exchange film and they pass a sink and deionized water to the opposite side of this film. 
Deionized water is desirable in order that the film may prevent being polluted with the ion which 
is not desirable. In the humidification equipment of such the film base, water shifts to a fuel and 
oxidant gas through the film. Although Nafion is a suitable and convenient humidification film 
ingredient in such an application, the available water-exchange film is also commercially 
[ others ] suitable for it 

The method of humidifying other non-film bases can also be used. For example, the water which 
exposed said gas to direct water all over the evaporation chamber, and evaporated in this gas 
can be made to absorb. 

It is the operating temperature and the pressure of a fuel cell, or, generally it is desirable to 



humidify a fuel and oxidant gas by the temperature and the pressure possible nearest to this. 
The capacity for gas like air to absorb water changes sharply with change of temperature and a 
pressure. Humidification of the air (oxidizer) style in temperature sharply lower than fuel cell 
operating temperature will dehydrate the film after all. Therefore, it is desirable to concentrate a 
humidification function on the activity part [ fuel cell ] of a pile, and to make a fuel and an 
oxidizer style into the conditions of the almost same temperature as the activity partition of said 
pile and a pressure, the circulating water flow from the activity partition which is the operating 
temperature of said cell in such concentrated equipment, or is the temperature near this — 
humidification — service water — it is used as a style. Similarly, generally a condition is 
attached to a fuel and an oxidizer style to each delivery to an activity partition via a manifold or 
a header at cell temperature, and they are sent to a humidification partition after that. 
It is also advantageous to use the generation water which in addition to accumulating the 
circulating water flow of an activity partition with the humidification water of a humidification 
partition a fuel cell generation stream is accumulated with a refrigerant style, and a fuel cell is 
under pile by this, and is generated electrochemically for adjusting the temperature of this pile. 
About this, if generation water is used as a refrigerant, the need of supplying the cooling fluid 
from another outside is avoidable. It is because the water which generated it by said cell is a 
cooling fluid suitable in itself. At the time of starting which can raise an activity partition to 
operating temperature using a comparatively warm generation stream, it is advantageous to use 
generation water as a cooling fluid. 

In the outlet fuel style of an anode, if design and actuation conditions of a fuel cell that the 
accumulated water is made to remove are used, some advantages will be acquired. Especially the 
water removal by the side of an anode makes actuation of hydrogen / oxygen fuel cell change a 
cathode, i.e., oxygen, side into a "deadlock (dead-ended)" condition. That is, an oxygen content 
oxidizer style is supplied to a cathode, is consumed completely substantially, and does not 
generate an outlet style from a cathode in essence. Therefore, deadlock actuation abolishes the 
need for an oxygen recirculation pump. The recirculation pump of oxygen is expensive and 
difficult to maintain on account of corrosive action of the damp oxygen content style like the 
humidified oxidizer style through which it circulates through hydrogen / oxygen fuel cell. Since 
the cost of this whole facility is lowered and the leakage of oxygen and the possibility of 
combustion are reduced, removing an oxygen recirculation pump from a fuel cell facility improves 
the dependability of a fuel cell. Removing an oxygen recirculation pump reduces the load (hotel 
(hotel)) of parasitism of this fuel cell facility, and it makes high the rate of the power from the 
fuel cell facility which is useful to sending out to an external load instead of being consumed by 
actuation of an oxygen recirculation pump. 

An advantage will be brought to a facility, if the water accumulated from the anode side of this 
fuel cell is removed, and when using air as an oxidizer. If water is removed from an anode so that 
it may explain to a detail by the following, a fuel cell can be efficiently operated by the 
comparatively low air rate of flow. Since a gas flow rate is characterized, the vocabulary "a 
stoichiometry (stoichiometry)" is used. A stoichiometry says the ratio of the amount of the 
reagin consumed with the **** fuel cell of the reagin supplied to the fuel cell so that it may use 
here. It says that H two-generations study stoichiometry 1.0 has the amount of the hydrogen 
consumed with the fuel cell equal to the amount of the hydrogen supplied to the fuel cell. In the 
fuel cell which operates with the oxygen of a deadlock, the stoichiometry of oxygen is 1.0, and 
the amount of the oxygen supplied to the fuel cell is consumed completely substantially. 
Similarly, H two-generations study stoichiometry 2.0 means that the amount of the hydrogen 
supplied to the fuel cell is twice the amount of the hydrogen consumed with the fuel cell. 
The stoichiometry of a low oxygen style which becomes possible by removal of the water in an 
anode reduces the load of parasitism required to compress an oxygen style. Power required to 
compress an oxidizer style during the facility which operates by the thin oxidizer style, for 
example, oxygen content air, is the representation of the load of substantial and big parasitism. 
Since the load of parasitism is proportional to an oxidizer stoichiometry directly, the reduction in 
an oxidizer stoichiometry reduces the load of parasitism, and improves the power of the net 
which can be pulled out from this facility to external electric load by this. 



The efforts for for identifying the approach for operating the electrochemical fuel cell using 
hydrogen impure as a fuel recently have been paid. Since it is expensive to manufacture and 
store pure hydrogen gas, generally the fuel cell facility which operates using pure hydrogen 
substantially is disadvantageous. In addition, it is an automobile, and it is pure and it is desirable 
to use liquid fuel for the hydrogen in use of the electrochemical fuel cell to transportation by 
which bottling was carried out 

Profits are brought to a facility when hydrogen also with impure water removal with an anode is 
used as fuel sources. The accumulated water is removed in a discharge fuel style by a proper 
design and proper actuation conditions of a fuel cell, and actuation by the oxygen or the low 
stoichiometry of a deadlock is enabled, maintaining the advantage of the above-mentioned 
facility in such a fuel cell facility by this. 

Therefore, one purpose of this invention is offering the individual polymer fuel cell facility which 
avoids recycling of an oxidizer style by this except for the water accumulated in the cathode in 
the outlet fuel style of an anode. 

Other purposes of this invention are the individual polymer fuel cell facilities including removal of 
the water by the side of an anode, and are offering substantially a pure fuel style, for example, 
the hydrogen which carried out bottling, and an impure fuel style, for example, the thing which 
can operate using what is produced from the inversion to the hydrogen of a hydrocarbon. 
The purpose of further others of this invention is the individual polymer fuel cell facility including 
removal of the water by the side of an anode, and is offering what can operate using a pure 
oxidizer style, for example, the oxygen which carried out bottling, and an impure oxidizer style, 
for example, oxygen content air, substantially. 

Epitome of invention The above and other purposes are attained by the individual polymer fuel 
cell generation-of-electrical-energy facility by which the water accumulated in the cathode is 
removed in the outlet fuel style of an anode. 

This facility contains the following. : (A) hydrogen content inlet-port fuel style; 

(B) Oxygen content inlet-port fuel style; 

(C) Pile of the fuel cell containing at least one fuel cell containing the following: Said anode which 
has the inlet port and outlet fuel style for sending (1) inlet-port fuel style to the catalytic 
activity part of an anode, and generating a cation from this fuel style; 

(2) Cathode which has an inlet port for sending an inlet-port oxidizer style to the catalytic 
activity part of a cathode, and generating an anion from this oxidizer style (said anion reacts with 
said cation and generates water with a cathode); 

(3) What is the ion exchange membrane arranged between said anode and a cathode, promotes 
the migration of a cation to a cathode from an anode, and isolates an inlet-port fuel style from 
an inlet-port oxidizer style; in a list Electric passage which makes it flow through a current 
between (4) anodes and a cathode; in a list Water separator for making the fuel style 
dehumidified except for water, and the separated stream from (D) outlet fuel style. 

The substantial part of the water accumulated in the cathode is absorbed in an outlet fuel style, 
the thing which are used here and which the relative humidity (molar quantity of the water per 
mol of this same gas that is comparatively alike and receives when gas is saturated with the 
temperature and the pressure which were given with water) of a fluid style decreased [ "it was 
dehumidified" and ] is meant. Although the dehumidified flow still has water in flow if it puts in 
another way, there are few relative amounts of the existing water than what is contained in the 
flow before being dehumidified. 

In a desirable facility, there is less stoichiometry of an inlet-port oxidizer style than about 2.0. 
Recycling of the fuel style by which the inlet-port fuel style was dehumidified in the facility 
which contains pure hydrogen gas substantially is carried out preferably to an inlet-port fuel 
style. Probably, it will be desirable to discharge the impurity from an accumulated anode like the 
nitrogen which purged some of recycling hydrogen, and sometimes crossed and diffused the film 
from a cathode by this. 

When an inlet-port fuel style is the facility which are hydrogen gas and a by-product from a 
hydrocarbon conversion process, the dehumidified fuel style carries out gas drainage from this 
facility preferably, and discharges from an anode the impurity accumulated by this, for example, a 



carbon dioxide. In the facility whose inlet-port oxidizer style is pure oxygen substantially, the 
stoichiometry of an inlet-port oxidizer style is about 1.0 preferably, therefore oxygen gas is 
substantially consumed completely with the cathode. In such a desirable facility, a cathode has 
the purge valve further usually closed preferably, and this vents an inlet-port oxidizer style 
periodically from this equipment, and discharges from a cathode the impurity accumulated by 
this. When a cathode generates [ an inlet-port oxidizer style ] an outlet oxidizer style further 
including oxygen content air, gas drainage of this outlet oxidizer style is preferably carried out 
from this facility. 

In the facility including water removal with an anode, some of water with which some of water 
accumulated in the cathode was accumulated in the cathode at coincidence although the 
cathode outlet style was also removed is removed by the anode outlet style. In such an example, 
a desirable facility generates the oxidizer style dehumidified including the water separator for 
removing water in the water from an outlet oxidizer style, and the removed stream further. 
In other modes, the water which the water accumulated in the cathode was removed in the 
anode outlet style, and was removed such is used as both a cooling agent and reagin 
humidification service water resources. Such a facility contains the following. : (A) hydrogen 
content inlet-port fuel style; 

(B) Oxygen content inlet-port fuel style; 

(C) Inlet-port circulating water flow; 

(D) Humidification assembly article containing the following: At least one fuel humidification 
partition including (1) fuel humidification water source of supply and a means to generate the fuel 
style which gave water to the inlet-port fuel style, and was humidified from this fuel 
humidification water source of supply to it; 

(2) At least one oxidizer humidification partition including an oxidizer humidification water source 
of supply and a means to generate the oxidizer style which gave water to the inlet-port oxidizer 
style, and was humidified from this fuel humidification water source of supply to it; 

(E) pile of the fuel cell containing the following: (1) — at least one fuel cell is included — it is an 
activity partition electrochemically and said fuel cell contains the following : Anode; which has 
the inlet port which sends the fuel style by which it was humidified for generating a cation from 
the fuel style by which (a) humidification was carried out to a part [ ******** / an anode ], and 
an outlet fuel style 

(b) Anode which has the inlet port which sends the oxidizer style by which it was humidified for 
generating an anion from the humidified oxidizer style to a part [ ******** / a cathode ] (this 
anion reacts with said cation and forms water with this cathode); 

(c) What is the ion exchange membrane which intervenes between said anode and a cathode, 
promotes the shift to the cathode of the cation from an anode, and isolates said humidified fuel 
style from said humidified oxidizer style; in a list (d) Electric passage which flows through a 
current between said anodes and said cathodes; 

(2) At least one cooling agent path which has the inlet port which sends an inlet-port circulating 
water flow to an activity partition electrochemically, is made to carry out heat contact with this, 
absorbs the heat generated in said activity partition, and generates an outlet circulating water 
flow; 

(F) Heat exchanger for making the circulating water flow cooled except for heat from said outlet 
circulating water flow; 

(G) The water separator for generating the fuel dehumidified except for water from the outlet 
fuel style, and the separated stream; in a list (H) Reservoir for receiving the circulating water 
flow cooled from the stream separated from said water separator, and said heat exchanger. 
Said inlet-port circulating water flow is pulled out from said reservoir. 

In a desirable facility, said outlet circulating water flow is supplied to at least one of a fuel 
humidification water source of supply and oxidizer humidification water sources of supply. Said 
coolant style is most preferably supplied to both a fuel humidification water source of supply and 
an oxidizer humidification water source of supply. 

In a desirable facility, said water separator and reservoir are one, and the water contained in a 
reservoir promotes condensation of the water from an outlet fuel style. 



A desirable means to give water in the style of inlet-port reagin from the humidification water 
source of supply of each reagin contains the water transport film which has been arranged 
between ** which receives a reagin humidification water source of supply, ** which receives 
said inlet-port reagin style, and said both ** and which conveys water in the style of inlet-port 
reagin from the humidification water source of supply of reagin, and generates the humidified 
reagin style. 

Furthermore, in other modes, the water which the water accumulated in the cathode was 
removed in the anode outlet style, and was removed such is used as a humidification source. 
Such a facility contains the following. : (A) hydrogen content inlet-port fuel style; 

(B) Oxygen content inlet-port fuel style; 

(C) Humidification assembly article containing the following: At least one fuel humidification 
partition including (1) fuel humidification water source of supply and a means to generate the fuel 
style which gave water to the inlet-port fuel style, and was humidified from this fuel 
humidification water source of supply to it; 

(2) At least one oxidizer humidification partition including an oxidizer humidification water source 
of supply and a means to generate the oxidizer style which gave water to the inlet-port oxidizer 
style, and was humidified from this fuel humidification water source of supply to it; 

(D) pile of the fuel cell containing the following: (1) — at least one fuel cell is included — it is an 
activity partition electrochemically and said fuel cell contains the following : Anode; which has 
the inlet port which sends the fuel style by which it was humidified for generating a cation from 
the fuel style by which (a) humidification was carried out to a part [ ******** / an anode ], and 
an outlet fuel style 

(b) Anode which has the inlet port which sends the oxidizer style by which it was humidified for 
generating an anion from the humidified oxidizer style to a part [ ******** / a cathode ] (this 
anion reacts with said cation and forms water with this cathode); 

(c) What is the ion exchange membrane which intervenes between said anode and a cathode, 
promotes the shift to the cathode of the cation from an anode, and isolates said humidified fuel 
style from said humidified oxidizer style; in a list (d) Electric passage which flows through a 
current between said anodes and said cathodes; 

(E) The water separator for generating the fuel dehumidified except for water from the outlet 
fuel style, and the separated stream; in a list (F) Reservoir for receiving the stream separated 
from said water separator. 

At least one of the fuel humidification water sources of supply and at least 1 of oxidizer 
humidification water sources of supply are taken out from said reservoir. 
Furthermore, in other modes, the water which the water accumulated in the cathode was 
removed in the anode outlet style, and was removed such is used as a source of cooling water. 
Such a facility contains the following. : (A) hydrogen content inlet-port fuel style; 

(B) Oxygen content inlet-port fuel style; 

(C) Inlet-port circulating water flow; 

(E) pile of the fuel cell containing the following: (1) — at least one fuel cell is included — it is an 
activity partition electrochemically and said fuel cell contains the following : Anode; which has 
the inlet port which sends the inlet-port fuel style for generating a cation from (a) inlet-port fuel 
style to a part [ ******** / an anode ], and an outlet fuel style 

(b) Anode which has the inlet port which sends the inlet-port oxidizer style for generating an 
anion from an inlet-port oxidizer style to a part [ ******** / a cathode ] (this anion reacts with 
said cation and forms water with this cathode); 

(c) What is the ion exchange membrane which intervenes between said anode and a cathode, 
promotes the shift to the cathode of the cation from an anode, and isolates said inlet-port fuel 
style from said inlet-port oxidizer style; in a list (d) Electric passage which flows through a 
current between said anodes and said cathodes; 

(2) At least one coolant path which has the inlet port which sends an inlet-port circulating water 
flow to an activity partition electrochemically, is made to carry out heat contact with this, 
absorbs the heat generated in said activity partition, and generates an outlet circulating water 
flow; 



(F) Heat exchanger for making the circulating water flow cooled except for heat from said outlet 
circulating water flow; 

(G) The water separator for generating the fuel dehumidified except for water from the outlet 
fuel style, and the separated stream; in a list (H) Reservoir for receiving the circulating water 
flow cooled from the stream separated from said water separator, and said heat exchanger. 
Said inlet-port circulating water flow is pulled out from said reservoir. 

easy explanation of a drawing a cathode output flow [ in / drawing 1 is the plot of the cell 
voltage as a function of the time amount about a fuel cell which used the film for an experiment 
of Dow, and / the conventional fuel cell ] (output stream) — ** — the effect to the cell voltage 
of a halt to break and flowing (flow) is shown. 

Drawing 2 operates under two different H two-generations study stoichiometry and a pressure 
drop, therefore shows two plots of the cell voltage as a function of the stoichiometry of the air 
about the fuel cell which operates at two different rates of water removal with an anode. 
Drawing 3 is the outline flowchart of the fuel cell generation-of^electrical-energy facility which 
uses pure oxygen substantially as pure hydrogen and an oxidizer style as a fuel style including 
water removal with an anode. 

Drawing 4 is the outline flowchart of the fuel cell generation-of^electrical-energy facility which 
uses oxygen content air as pure hydrogen and an oxidizer style substantially as a fuel style 
including water removal with an anode. 

Drawing 5 is the outline flowchart of a fuel cell generation-of-electrical-energy facility using 
pure oxygen as hydrogen impure as a fuel style, and an oxidizer style including water removal 
with an anode substantially. 

Drawing 6 is the outline flowchart of a fuel cell generation-of-electrical-energy facility using 
oxygen content air as hydrogen impure as a fuel style, and an oxidizer style including water 
removal with an anode. 

Drawing 7 is the decomposition assembly side elevation [ fuel cell / which was roughly shown in 
drawing 3 -6 / individual polymer ] of a pile. 

desirable voice — detailed explanation [ like ] the ** which does not follow probably the plot of 
the cell voltage as a function of the time amount about a fuel cell which used the film for an 
experiment of Dow on drawing 1 with removal of anode water on the contrary — a cathode 
output flow (output stream) — ** — the effect to the cell voltage of a halt to break and flowing 
(flow) is shown. In the fuel cell of drawing 1 , the film for an experiment of Dow used the thing 
which made the porous gas diffusion electrode which works as a cathode contain 6% of PTFE. It 
is operated by the real target which humidified using pure oxygen and a hydrogen reagin style by 
fixed 250amps(es) (1000A per square foot of electrode catalyst area). :cell temperature =80 
degree C, 30/30psig(0.21 / 0.21 MPa gage) 02/H2 (inlet pressure), H two-generations study 
stoichiometry which oxygen became a deadlock and maintained the following fixed service 
conditions in the part (between Points A and B) of the beginning of an experiment = they are 
about 2.0 and H2 pressure-drop =3.2psi (22kPa) (between the inlet port of said anode, and an 
outlet). 

In the 2nd part of this experiment, H two-generations study stoichiometry (between Points B 
and C) was adjusted to about 6.7, and the above-mentioned conditions were maintained except 
for the pressure drops between the inlet port of an anode and an outlet being about 28.8 psi(s) 
(0.199MPa). 

As shown in the part between the points A and B of drawing 1 , operation of a deadlock shows 
the fall of the steep slope of cell voltage, and, probably this will be based on the flooding of a 
cathode catalytic site. However, the hydrogen style in high speed (H two-generations study 
stoichiometry =6.7;) 

When a big pressure drop begins at Point B and it is subsequently maintained through Point C by 
use of H2 pressure-drop =28.8psi (0.199MPa), it recovers and the electrical potential difference 
of removal into the anode outlet style of the water accumulated in the cathode, therefore a cell 
is stable. 

Two plots of the cell voltage as a function of the stoichiometry of air are shown about the fuel 
cell which includes separation of the water in an anode with reference to drawing 2 . In the fuel 



cell of drawing 2 , into the porous, gas diffusion electrode which serves as a cathode, the film for 
an experiment of Dow blended 6% of PTFE, and was used. This fuel cell was operated by the 
humidified real target using pure hydrogen and an oxygen content air reagin style by fixed 
250amps(es) (1000A per electrode catalyst area square foot). :cell temperature which maintained 
the following fixed service condition in this experiment = 80 degrees C, 30 / 30psig (0.21 / 
0.21MPa gage) air / H2 (inlet pressure). In Plot E, H two-generations study stoichiometry was 
maintained by about 6.7, and H2 pressure drops were 28.8psi(s) (0.199MPa) between the inlet 
port of an anode, and the outlet If water is efficiently removed from a cathode into anode 
outflow under these conditions, as for Plot E, a desirable fuel style will be maintained until the 
stoichiometry of air falls in about 1.0. The sag in the comparatively high place of the 
stoichiometry of air will be for dehydration of the ionic conduction film resulting from the 
superfluous water in both outlet styles of an anode and a cathode. 

In the plot F of drawing 2 , adjusted H two-generations study stoichiometry to about 2.0, and H2 
pressure drop between the input of an anode and an outlet was adjusted to about 4.5 psi(s) 
(31kPa), and also the conditions of Plot E were maintained. When water is accumulated in a 
cathode and removed in an anode outlet style, Plot F shows that the stoichiometry of air takes 
for becoming small and cell voltage becomes small substantially. Therefore, when there is no 
water removal with an anode so that it may characterize by Plot F, the engine performance of 
the fuel cell in a low air stoichiometry is sharply inferior to what was shown in Plot E. In order to 
operate a fuel cell efficiently under Conditions F, the stoichiometry of comparatively high air is 
required (about 2.0), and the load of high parasitism is brought about desirably. 
The generation-ol^electrical-energy facility outline flowchart of a fuel cell including water 
removal with an anode is shown in drawing 3 -6. Drawing 3 is the outline flowchart of one mode 
of such facility 10, and uses the pure oxygen supply 54 for the pure hydrogen source of supply 
12 and a real target substantially as a source of reagin. Facilities 10 are :(1) fuel subsystem 
containing three main subsystems, (2) oxidizing-agent subsystem, and (3) cooling-agent 
subsystem. 

Said fuel cell subsystem begins from the hydrogen source of supply 12, and this supplies the new 
hydrogen style 14 through the pressure preparation bulb 13 shown in drawing 3 . It is combined 
with the hydrogen style 30 by which recycling was deionized and carried out, the new hydrogen 
style 14 forms the inlet-port fuel style 16, and this is a source of supply to the pile 40 of a fuel 
cell. 

As shown in drawing 3 , the pile 40 of a fuel cell includes the activity partition 44 and the 
humidification partition 42. The activity partition 44 includes the control circuit which generates 
power by forming water as a resultant according to the electrode reaction of the electrical 
installation between two or more desirable membrane electrode assembly articles ("MEA"), a 
fluid circulation field plate, a cooling agent circulation plate, and each fuel cell, hydrogen, and 
oxygen. Each MEA is individual polymer ion exchange membrane preferably.; 
it has been arranged between each porosity conductive liner sheet and said film at the porosity 
conductivity ingredient; list of two sheets arranged at the both sides of said film — 
electrochemical — an effective quantity of a catalyst — in the case of hydrogen / oxygen fuel 
cell, platinum is included preferably. One porosity conductive liner sheet with which the catalyst 
was combined with it is an anode, and other sheets are cathodes, detailed explanation of the 
MEA structure — United States patent application No.07 / 641,601 (January 15, 1991 
application) — it is stated to the text followed on especially drawing 1 and a detail in the letter. 
The all are included in a publication by quoting United States patent application No.07 / 641,601 
(January 15, 1991 application) here. 

The humidification partition 42 contains preferably two or more film humidification cells which 
give each of an inlet-port fuel style and an inlet-port oxidizer style water. As the following 
discusses in detail, the desirable source of the water in a humidification partition is cooling water 
which came out of the activity partition 44, and the source of the desirable cooling water of the 
activity partition 44 is the outlet fuel style 18 which came out of the pile 40 of a fuel cell. 
The inlet-port fuel style 16 included in the pile 40 of a fuel cell is humidified in the humidification 
partition 42, subsequently is sent to two or more MEA(s) of each under activity partition 44, and 



hydrogen participates in electrode catalytic reaction, and generates water, and it sends power to 
the adjustable external electric load 46 here. In addition to the water from humidification of an 
inlet-port style, the outlet fuel style 18 which came out of the pile 40 of a fuel cell is 
accumulated in a cathode, it crosses said film according to a concentration gradient, is 
lengthened and moved to an anode, and contains the generation water absorbed as water into 
the hydrogen style which circulates through the activity partition 44. 

Furthermore, as shown in drawing 3 , the outlet fuel style 18 is sent to a water separator 70, and 
this eliminator consists of steamy space 73 for collecting the water 72 and gas which were 
condensed preferably. 

The gas which water was separated and was obtained in the eliminator 70 is sent to a hydrogen 
recycling compressor or a pump 22 via the hydrogen recycling style 20. The compressed 
recycling hydrogen style 24 which came out of the compressor 22 is sent through the 
deionization filter 26 and a check valve 28, and forms the deionized recycling hydrogen style 30. 
As mentioned above, flow 30 joins the new hydrogen gas stream 14, and forms the inlet-port fuel 
style 16 included in the pile 40 of a fuel cell. 

The oxidizing agent subsystem of the facility 10 in drawing 3 leaves an oxygen supply 54, and 
this source of supply supplies the inlet-port oxidizing agent style 56 through the pressure 
preparation valve 55. The inlet-port oxidizer style 56 included in the pile 40 of a fuel cell is 
humidified in the humidification partition 42, and, subsequently it is sent to each MEA under 
activity partition 44, and oxygen participates in electrode catalytic reaction and generates the 
power to water and the adjustable external electric load 46 here. In a facility of drawing 3 , the 
inlet-port oxidizer style 56 is a deadlock substantially, the oxygen by which this is supplied to 
the cathode of pile 40 of a fuel cell is consumed completely substantially in the activity partition 
44, and, so, the stoichiometry of oxygen is essentially 1.0. The oxygen purge style 58 which has 
the cathode and fluid free passage relation under pile 40 of a fuel cell offers a means to 
eliminate the accumulated impurity periodically. The oxygen purge style 58 is started by 
actuation of the purge valve 60 which has usually stopped flow. 

The cooling agent subsystem of the facility 10 in drawing 3 is started with the water 72 in the 
reservoir of an eliminator 70. The reservoir stream 74 is sent in the style of [ 82 ] recirculated 
water, when the recirculated water valve 80 opens. If the purge water bulb 76 is opened, some 
water from the reservoir style 74 will be sent as a wastewater style 78, and superfluous water 
will be extracted outside by this. The recirculated water style 82 is sent to the recirculated 
water style 86 compressed through the water cycle pump 84. Subsequently a stream 86 is sent 
to the water inlet-port style 90 through the deionization filter 88. The water in the inlet-port 
style 90 is a desirable cooling fluid for the activity partition 44 of pile 40 of a fuel cell. Once this 
cooling water passes through the activity partition 44, it will approach cell temperature and, so, 
will serve as a desirable source for the humidification partition 42 of pile 40 of a fuel cell. After 
passing through the humidification partition 42, a stream is sent to a heat exchanger 94 via the 
outlet stream 92, and turns into the stream 96 which heat was removed from water here and got 
cold. Subsequently to a water separator 70, the cold stream 96 is sent and participates in 
condensation of water from the outlet fuel style 18 here. 

Drawing 4 is the 2nd example of the fuel cell generation-of-electrical-energy facility 110 which 
includes water separation in an anode. Facility 110 uses the pure hydrogen source of supply 112 
and the source 154 of oxygen content air supply substantially as a source of reagin. The pile 140 
of the fuel cell of the facility 110 which supplies power to the adjustable external load 146 
including the humidification partitions 142 and 144 is substantially [ as the pile 40 of the fuel cell 
of drawing 3 ] the same. The facility 1 10 as well as the facility 10 of drawing 3 contains each 
subsystem of a fuel, an oxidizing agent, and a cooling agent. 

The fuel subsystem of the facility 1 10 of drawing 4 is the same as the fuel subsystem of the 
facility 1 0 of drawing 3 , and the flow 114, 116, 118, 1 20, 1 24, and 1 30 of drawing 4 corresponds, 
respectively with the flow 14, 16, 18, 20, 24, and 30 of the facility 10 of drawing 3 , and has the 
same function. Similarly, the pile 140 of the fuel cell of drawing 4 has the activity partition 144 
and the humidification partition 142, supplies power to the adjustable external load 146, and is 
substantially [ as the pile 40 of the fuel cell of drawing 3 ] the same. Similarly, the pressure 



preparation valve 113, the water separator 170, the hydrogen recycling compressor 122, the 
deionization filter 126, and check valve 128 of drawing 4 are equivalent to the bulb 13, the 
eliminator 70, the compressor 22, the filter 26 for deionization, and check valve 28 of facility 10 
> n drawing 3 , respectively, and have the same function. 

The oxidizing agent subsystem of the facility 110 of drawing 4 departs from the source 154 of 
oxygen content air supply, and this source of supply 154 is sent in the style of [ 156 ] an inlet- 
port oxidizing agent through a compressor 155 and a pressure controller 157. The inlet-port 
oxidizer style 156 is supplied to the fuel cell 140 using the comparatively low oxygenation study 
stoichiometry of about 1.1-2.0. The inlet-port oxidizer style 156 included in the pile 140 of a fuel 
cell is humidified in the humidification partition 142, subsequently is sent to two or more MEA(s) 
of each under activity partition 144, and the oxygen in the air humidified here participates in 
electrode catalytic reaction, and it produces the power to water and the adjustable external load 
146. The outlet oxidizer style 158 is open for free passage as the cathode and fluid under pile 
140 of a fuel cell. The flow which passes along the outlet oxidizing agent style 158 flows by 
actuation of a bulb 160, and discharges 159. The water in outflow 159 precedes emitting outflow 
from this facility, and is separated into arbitration from gas constituents as in an eliminator 170. 
The cooling subsystem of the facility 1 10 of drawing 4 is substantially [ as the cooling subsystem 
of the facility 10 of drawing 3 ] the same, and the flow 174, 178, 182, 186, and 190 of the facility 
110 of drawing 4 corresponds, respectively with the flow 74, 78, 82, 86, and 90 of the facility 10 
of drawing 3 , and has the same function. Similarly, in a heat exchanger 94, a heat exchanger 194 
corresponds, respectively and has [ at the bulbs 176 and 180 of the facility 1 10 of drawing 4 the 
water recirculation pump 184, and deionization filter 188 list ] the same function the bulbs 76 
and 80 of the facility 10 of drawing 3 , a pump 84, and deionization filter 88 list 
Drawing 5 is the 3rd example of the fuel cell generation-of-electrical-energy facility 210 which 
includes water separation in an anode. Facility 210 uses the hydrogen source of supply 212 
impure as a source of reagin, and the oxygen supply 254 pure on a real target. The pile 240 of 
the fuel cell of the facility 210 which supplies power to the adjustable external load 246 including 
the humidification partitions 242 and 244 is substantially the same as the piles 40 and 140 of 
drawing 3 and the fuel cell of 4 respectively. The facility 210 as well as drawing 3 and the 
facilities 10 and 110 of 4 contains each subsystem of a fuel, an oxidizing agent, and a cooling 
agent, respectively. 

The oxidizing agent subsystem of facility 210 is substantially [ as it of the facility 10 of drawing 
3 ] the same. The flow 256 and 258 of the facility 210 of drawing 5 It corresponds with the flow 
56 and 58 of the facility 10 of drawing 3 , respectively. The facility 210 of drawing 5 substantially 
the pure oxygen supply 254 It corresponds to the oxygen supply 54 of the facility 10 of drawing 
3 , and the bulbs 255 and 260 of the facility 210 of drawing 5 are equivalent to the bulbs 55 and 
60 of the facility 10 of drawing 3 , and it has the same function. 

The cooling subsystem of the facility 210 of drawing 5 is substantially [ as the cooling subsystem 
of the facility 10 of drawing 3 ] the same, and the flow 274, 278, 282, 286, and 290 of the facility 
210 of drawing 5 corresponds, respectively with the flow 74, 78, 82, 86, and 90 of the facility 10 
of drawing 3 , and has the same function. Similarly, in a heat exchanger 94, a heat exchanger 294 
corresponds, respectively and has [ at the bulbs 276 and 280 of the facility 210 of drawing 5 the 
water recirculation pump 284, and deionization filter 288 list ] the same function the bulbs 76 
and 80 of the facility 10 of drawing 3 , a pump 84, and deionization filter 88 list. 
The fuel subsystem of the facility 210 of said drawing 5 begins from the source of supply 212 of 
impure hydrogen. This impure hydrogen is obtained from conversion to other by-products like a 
carbon dioxide and the carbon monoxide of the amount of traces by the hydrogen list of a 
hydrocarbon. The impure hydrogen source of supply 212 supplies the inlet-port fuel style 216 
through the pressure preparation valve 213 as shown in drawing 5 . The inlet-port fuel style 216 
is supplied to the pile 240 of a fuel cell using the comparatively big pressure drop between the 
inlet-port fuel style 216 to a fuel cell 240, and the outlet fuel style 218. The inlet-port fuel style 
216 included in the pile 240 of a fuel cell is humidified in the humidification section 242, 
subsequently is sent to two or more MEA(s) of each of the activity partition 244, oxidizes to the 
electrode catalytic reaction in the flow which was impure here and was humidified, and produces 



the power to water and the adjustable external load 246. In addition to the water from 
humidification of the opening fuel style 216, the outlet fuel style 218 which comes out of the pile 
240 of a fuel cell is accumulated in a cathode, crosses the film according to a concentration 
gradient, can draw it near to an anode, and contains the generation water absorbed as water into 
the hydrogen style which circulates through the activity partition 244. 

The outlet fuel style 218 is sent to a water separator 270, and this eliminator consists of steamy 
space 273 for collecting the storage containers and gas for collecting the condensed water 272 
preferably as further shown in drawing 5 . The gas obtained except for water in the eliminator 
270 is discharged from facility 210. 

Drawing 6 is the 4th example of the fuel cell generation-of^electrical-energy facility 310 which 
includes water separation in an anode. Facility 310 uses the hydrogen source of supply 212 
impure as a source of reagin, and the source 254 of oxygen content air supply. The pile 340 of 
the fuel cell of the facility 310 which supplies power to the adjustable external load 346 including 
the humidification partitions 342 and 344 is substantially the same as the piles 40,140 and 240 of 
drawing 3 and the fuel cell of 4 and 5 respectively. The facility 310 as well as drawing 3 and the 
facilities 10,110 and 210 of 4 and 5 contains each subsystem of a fuel, an oxidizing agent, and a 
cooling agent, respectively. 

The fuel subsystem of the facility 310 of drawing 6 is substantially [ as the fuel subsystem of the 
facility 210 of drawing 5 ] the same, and the flow 316, 318, and 320 of the facility 310 of drawing 
6 corresponds with the flow 216, 218, and 220 of the facility 310 of drawing 6 , respectively. The 
impure source 312 of hydrogen of the facility 310 of drawing 6 , a pressure controller 313, and a 
water separator 370 are equivalent to the impure source 212 of hydrogen of the facility 210 of 
drawing 5 , a pressure controller 213, and a water separator 270, and have the same function. 
The oxidizing agent subsystem of the facility 310 of drawing 6 is substantially [ as the oxidizing 
agent subsystem of the facility 110 of drawing 4 ] the same, and the flow 356, 358, and 359 of 
the facility 310 of drawing 6 corresponds with the flow 156, 158, and 159 of the facility 110 of 
drawing 4 , respectively. 

Similarly, the air supply 354, the compressor 355, the pressure controller 357, and bulb 360 of 
the facility 310 of drawing 6 are equivalent to the air supply 154, the compressor 155, the 
pressure controller 157, and bulb 160 of the facility 110 of drawing 4 , and have the same 
function. 

The cooling subsystem of the facility 310 of drawing 6 is substantially [ as the cooling subsystem 
of the facility 10 of drawing 3 ] the same, and the flow 374, 378, 382, 386, and 390 of the facility 
310 of drawing 6 corresponds, respectively with the flow 74, 78, 82, 86, and 90 of the facility 10 
of drawing 3 , and has the same function. Similarly, in a heat exchanger 94, a heat exchanger 394 
corresponds, respectively and has [ at the bulbs 376 and 380 of the facility 310 of drawing 6 the 
water recirculation pump 384, and deionization filter 388 list ] the same function the bulbs 76 
and 80 of the facility 10 of drawing 3 , a pump 84, and deionization filter 88 list. 
Generally with reference to drawing 7 , the assembly components of savings of the fuel cell of 
the type referred to as piles 40,140,240 and 340 of a fuel cell here drawing 3 -6, respectively are 
shown as a decomposition assembly Fig. The pile assembly article 410 of a fuel cell has the end 
plates 411 and 412 of a pair, and these are 411 and the compression end plate 412 with 
sufficient convenience in a fluid end plate, respectively. Plates 411 and 412 make the end of the 
assembly object 410 of a pile. The coupling rod 415 penetrated among the end plates 411 and 
412 is extended. A coupling rod 415 is held in the condition that bound tight, put and assembled 
with the coupling rod nut 445, and elegance 410 was assembled. 

The electric insulation plate 414 is arranged inside the end plate 411. The piston 417 is arranged 
in the end plate 412. As shown in drawing 7 , the bus plates (bus plate) 420 and 421 are arranged 
at the edge at which the activity partition of the pile assembly object 410 faces, and electricity 
is supplied to external electric load (not shown) in the current generated with the pile assembly 
object 410. cooling water jackets 422 and 423 — the bus plates 420 and 421 — it is arranged 
immediately inside. 

Generally this pile assembly object 410 includes the activity partition shown by 424, and the 
humidification partition generally shown by 430. Including the assembly object with the plurality 



same [ said activity partition 424 / which it was generally shown by 431 in addition to the bus 
plates 420 and 421 and cooling water jackets 422 and 423 ], each assembly object consists of 
three fluid flow field plates 432, 433, and 434 and two membrane electrode assembly objects 
(MEA) 440, and this membrane electrode assembly object intervenes among the flow field plates 
432, 433, and 434. the fuel with which the leftmost flow field plate 432 turned the form of pure 
hydrogen gas on the one side substantially in each assembly object 431 — conveying — 
arbitration — the conduit of the opposite side of a plate 432 — a cooling fluid is conveyed 
inside. MEA440 is made to intervene among plates 432 and 433. The central flow plate 433 
conveys hydrogen for pure oxygen gas or oxygen content air to the opposite side substantially at 
1 side. An oxidizer is conveyed to arbitration and the rightmost plate 434 conveys a cooling fluid 
(preferably water) to the opposite side of a plate 434 at the side which adjoins MEA440. If the 
configuration of this assembly object 431 arranges and expects hydrogen and an oxidizer to each 
opposite side of MEA440, it will adjoin each MEA and will arrange a cooling fluid plate. This 
configuration is extended through the activity partition 424 of pile 410 of a fuel cell. 
The humidification partition 430 of pile 410 of a fuel cell contains two or more oxidizer 
humidification style field plates 441 generally located on the left-hand side of the humidification 
partition 430 shown in drawing 7 , and two or more fuel humidification style field plates 442 
generally located on the right-hand side of this humidification partition 430. the humidification 
partition 430 — respectively — between the fuel humidification style field plate 442 and the 
oxidizer humidification style field plates 441 — two or more fuel humidification film 437 and two 
or more oxidizer humidification film 436 — it has. 

Although explained, since the special element of this invention, an example, and application are 
shown, this contractor can change and a change can be especially made from the above- 
mentioned contents of an indication, of course, it will be understood that this invention is not 
what is limited to these. An attached claim is considered including the mode belonging to the 
pneuma and the range of this invention. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 
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